Dictyostelium discoideum is a free living soil amoeba that feeds on bacteria and proliferates in large numbers as long as food is abundant. On starvation the cells come together by chemotaxis, aggregate and further differentiate to a slug comprising of two distinct cell types-the prestalk and the prespore cells. The prestalk cells occupy the slug anterior and terminally differentiate to a dead stalk. The prespore cells occupy the slug rear, and finally form spores of a fruiting body. The choice to become either a prestalk or prespore cell depends on several factors such as, cell cycle phases, cellular Ca2+ levels, nutritional status, exposure to signaling molecules etc. For instance, cells at S/G1 phase of cell cycle display high cellular Ca2+ levels and preferentially become pre-stalk cells. Whereas, cells at G2/M boundary that demonstrates relatively low cellular Ca2+ levels tends to become prespore cells. Though the social amoebae isolated so far are known to be haploid, diploid strains can be constructed by parasexual genetics. Here, we wanted to ascertain if ploidy levels play a role in cell-fate choices and for this, we generated an isogenic diploid strain using the haploid parents (Ax2 wild-type and Ax2 thymidine auxotroph). The haploid and diploid cells were mixed in different proportions after one population was selectively labeled with the stable, fluorescent, live-cell marker Carboxyfluorescein succinimidyl ester (CFSE) and thereafter, the cell fate was tracked. Independently, the haploid cell populations were transfected with plasmids that express fluorescent reporters (GFP/RFP). Reconstitution of cells with different ploidy levels suggest that irrespective of the cell proportion mixes, the haploid cells always occupy the prespore region, while the diploid cells occupy the prestalk region of the slugs, suggesting that ploidy levels are also crucial in cell-fate decisions during Dictyostelium differentiation and development. Phenotypic plasticity refers to the environmental control of phenotypes. Cues experienced during development (developmental plasticity) or during adulthood (acclimatization) can both affect adult phenotypes. Phenotypic plasticity has been described in many traits but examples of developmental plasticity in physiological traits, in particular, remain scarce. We examined developmental plasticity and acclimatization in pheromone production in the butterfly Bicyclus anynana in response to rearing temperature. B. anynana lives in the African tropics where warm rearing temperatures of the wet season produce active males that court and females that choose, whereas cooler temperatures of the dry season lead to choosy less active males and courting females. We hypothesized that if male pheromone production is costly, it should be reduced in the dry season form. We showed that dry season males produced significantly less sex pheromones than wet season males, partly due to acclimatization and partly due to developmental plasticity. Variation in levels of one of the compounds is associated with differential regulation of a pheromone biosynthetic enzyme gene. This plasticity might be an adaptation to minimize pheromone production costs during the stressful dry season. Hedgehog (Hh) signalling is crucial for the development of many animals and Hh dysfunction causes many types of birth defects and disease. Although Hh signalling is well described in several model systems, differences between Drosophila and vertebrate models means that parts of the pathway remain enigmatic. Cnidarians are the most basal phylum with a complete, functioning Hh pathway. Therefore, we aim to characterise Hh signalling in starlet sea anemone, Nematostella vectensis, to understand how the Hh pathway originated and explore how pathway components evolved divergent roles in other species. We will use a combination of bioinformatic, genetic, and molecular approaches to generate Nematostella models for the study of three significant points of interest; the differential requirement for the serine/threonine kinase, Fused, the divergent requirement for primary cilia, and the function of Cos/Kif7 as a regulator of Hh activity. Our work will contribute to understanding the ancestral function of Hh components and inform the functional study of these genes in other species. The sea-anemone Nematostella vectensis (Nv) belongs to the cnidarians, a basal outgroup to all bilaterians. In the last decade Nv has become an emerging model animal for many studies including those of developmental processes, regeneration and evolution of body structures in metazoans. We have recently performed a transcriptional screen in order to explore the amazing phenomenon of whole-body regeneration in Nv wherein we compared the oral Abstracts S106
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